Noggin is required for correct guidance of dorsal root ganglion axons.
Members of the bone morphogenetic protein family of secreted protein signals have been implicated as axon guidance cues for specific neurons in Caenorhabditis elegans and in mammals. We have examined axonal pathfinding in mice lacking the secreted bone morphogenetic protein antagonist Noggin. We have found defects in projection of several groups of neurons, including the initial ascending projections from the dorsal root ganglia, motor axons innervating the distal forelimb, and cranial nerve VII. The case of the dorsal root ganglion defect is especially interesting: initial projections from the dorsal root ganglion enter the dorsal root entry zone, as normal, but then project directly into the gray matter of the spinal cord, rather than turning rostrally and caudally. Explant experiments suggest that the defect lies within the spinal cord and not the dorsal root ganglion itself. However, exogenous bone morphogenetic proteins are unable to attract or repel these axons, and the spinal cord shows only very subtle alterations in dorsal-ventral pattern in Noggin mutants. We suggest that the defect in projection into the spinal cord is likely the result of bone morphogenetic proteins disrupting the transduction of some unidentified repulsive signal from the spinal cord gray matter.